Biochemical and morphological effects of 20,25-diazacholesterol on cultured muscle cells.
Effects of 20,25-diazacholesterol (DAC), a myotonia-inducing drug, were evaluated on certain biochemical and morphological properties of embryonic rat muscle cells grown in tissue culture. During DAC treatment, muscle fibers exhibited spontaneous contractions that changed from coarse twitches to finer fibrillation movements, The ultrastructural alterations produced by DAC were smeared Z-lines, disorganized myofibrils, occasional honeycomb appearance of membranes and large vacuoles connected to zipper-like structures. Biochemically, a microsomal fraction prepared from DAC-treated cells (compared to that of normal cells) showed a 30-45 per cent decrease in the isoproterenol-enhanced and the NaF-enhanced adenylate cyclase activity. however, the beta-adrenergic receptors, through which isoproterenol activates the enzyme, showed no change in density or affinity as judged by the binding of [125I]iodohydroxybenzylpindolol. That indicated that DAC treatment caused an uncoupling of beta-receptor-adenylate cyclase interaction. Guanylate cyclase and cyclic GMP-phosphodiesterase were both markedly increased in DAC-treated cells, indicating a greater turnover of cyclic GMP. Binding of [3H]concanavalin A to DAC-treated muscle membranes was decreased 20-40 per cent. The data indicate that DAC exert a direct influence on muscle fibers, affecting their functional, biochemical and morphological properties.